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PROBLEM TO BE SOLVED: To provide an A-D converter 
capable of accelerating or enhancing the accuracy of an A-D 
conversion process as needed and a solid state image sensor. 
SOLUTION: An integrator 10 inputs and integrates a current 
signal output from a photodiode PD, and outputs a voltage 
value A1. A first A-D converter 20 converts the voltage value 
A1 into a 8-bit first digital value (D1 1 to D4), outputs a first 
digital value, and outputs a voltage value A2 in response to a 
difference between a voltage value corresponding to the first 
digital value and the value A1 to an amplifier 30. The amplifier 
30 amplifies a difference between the analog value 
corresponding to the first digital value (D1 1 to D4) and the 
first analog value A1, and outputs the amplified difference to 
a second A-D converter 40. The amplifier 40 inputs a voltage 
value A3 outputted from the amplifier 30, converts the value 
A3 into a 4-bit second digital value (D3 to DO) and outputs 
the digital value. 
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W (11 -SW (1< i5 ! J:0'SW, M -SW 4!< ^li(J, sg? 

fifijffljg|J4 3 0 d^tti^sn/c^a^ff^c 2 ftg-^ 
afflB, 

[&2] 

C 4U -2C 412 -4C 413 =8C 414 »(2) 

[oo3i] c©Dj^agpc 4 „©^afliB. x-r * 
?^sw 411 -sw 414 *jj:o'sw 4J1 -sw 4I4 ^n^ 
^©itigifc^cflc^-rs,, -r&n*., x-/^i?sw 

,,,#:£-cm>Ti>-5 oj^«gpc 400 ©^a 

filB«Affl-C'4> 515C., 4 iftS. X-f? ^^T- S W 

4ia ~sw 414 ©^x^^5^sw 414 ©^#g{?i*. 
xw ^i^sw.n-sw,,,©^^-/ ^i^sw 
4 , 4 ©*aftSHi;rt»si#«:«, oj^sasp c 4 , , ©gf 

iHBl 4C 4 „itc5. XYf^SW.^-SW,,, 
©5^X^ ^*^SW 41 ,©<&#&!§;*. X-r-^5 1 ^ 
SW, J1 -SW, 1 ,©5^X-f^«?SW )1J 0*A^ 

DTt,^i#{CB. aI^agi5C 4 „„©Sa<BBl 3C 
414 i^ce„ X-f^i+SW 111 -SW,„©HX-/ 
•>5 L *^-SW 414 *jJ;a'SW 413 ©^*S|}1#. X-f 

^-sw 4I1 -sw 4 2 4 ©^^x-i' -^f?sw )1 ,iij:c; 

SW„,©**«HD-C^*«t*{C«. nl^SaiWC...© 
Sfffl»12C 4 „i%^ C©cfc^tC, 

sw 4tl ~sw 414 fcj:o*sw 4 „~sw 4J4 ^-n^n©ig 

K«:J;0. pF^gfiSPC 4 „o©SafiiBk-C 4a4 (klJ 

oia±i 5OT©^> ©{5in^©fiii^*„ 

[0 0 3 2] LtcW-iX. C©^2©A/D^«H1S84 
0TB, Bj^aS^@K4 1 0. tfci»84 2 0*$j: 
D>'Sa$IJ®gP4 ZQfrhtnZ,-? 4 - Fa-, d^U-^Kte 
or. ttt4@K4 2 0 3&»6©ta*IS«:a-3i»r. oBKS 

as^isi!S4 1 ofrbomii'mKmtmmmE.mVr.,, 
©sx-f »^©BiHtt« <-r<c*>%T»iacs*»c 4 ..© 



(6) 

9 

c 4 . „ © 4 ii©* f ^s^- s w, , , ~ s w, , 4 -en^n 

©ig^«^{Cft:D-C4 t'v Y<0%2.<Dfi>^^m (D 3 

~D.) *sgSM98*4 3 oa^aj^sn.*,. 

[0 0 3 3] *1<DA/D^ft@»2 0*»&ffl^3 

<**l£8fcr-y Y<FM\<D?i>*l)\>QL (D„~D 4 ) ±m 
2cr>A/D^0S84 0#>6fcB;fr;**a£4 fc' * h©02 
©^ri^HS (D a -~D„) <t?:jiifSl//cl 2 fc'-;> h©7"* 
S?£jHB (D,,~D 0 ) #*. «#@88l 0^P,m^J§*i io 
fcHJEffi <^l©T^D^lii) A 1 £A/D^&G;fc4> 
©ift^i^iC, ^1 ©A/Dg!gilil5g2 OCC^Stt-S, 
ggff^©gli, fl| l ©A/D^|5]8g2 0 (C*"W 
5»**JEfilV r . fl , WISH, 3 0Kt;$*i&S£»* 
^FOSJMB. J&2©A/DMH8&4 OK^ShSSg 
SX?-g>3S{B. fccfcO'. S&2<Z>A/D£*I@|I&4 OiC 

4b w ^smsE fa v r . f , *$«se s *i ^ . 

[0 034] <Xic, ^»i§fc&s@{#f ffcitg l *5 
<fc XJ A / D SttittCDttft: Cc-x » Ti&Bj-r £ . 

Wft-W*. * -f ^ ^5PH=- s w^^r»^@sg 1 0 CCA 

^> u . c ©g^-ass i o ©s«*^c , , icmmmm s 
KDTi-aym) Aitwuzftz. wrings i o*>6 

m^SfifcWEEtttt* 1 ©A/D^I5I?§2 otcA^j-r 
f U, C©lgl ©A/D^g§@8§2 OGCtstvC. 

nj9s§arai#igiS2 i o. tmmm2 2 o*s£v®mm 

©SB2 3 Ofrhta^-y 4 - F/< » ^-^©l&^tcj: 
0. mffi (Il©7tnyi) A 1^8 tr* h©f£l 
©f^fJl'tt <D„~D.) JC^g^tt*,, ^1 30 

©A/DS!«ll5IgS2 0©oJ^Sa^|5)SS2 io^e» 

txt>vtcms.m (mi<DTj-u?m) a 1 tensed 

[0 035] fWft()08g5 0tCj;^flJffllCCj:«3»2©A/ 
D^HSS4 oaW^fiBtfc®tc&S 
9 hU.©mi©A/D^03§2O*^ai*3ti/cm 
l©^*;^! (D„~D,) it. SlJSl@S85 0(C<fc*) 
iWfSJ Stlfc* -f v SWl^O rJB^(cm^J $ ft 40 
SiifetC. S^^-f FU.©mi©A/D^[5JSS2 
0 6 tB^J 3 ft/cHMA 2 tt. tt!ffl@lg 5 0 (C <fc 9 ffl 
m $ ft ft: * -t* -j S W 2 £ /l- L T J»X cc wests 3 

o^ta^j^ns. s^^ v Fu.A^jis^tctB^^tifc - 

mfftliA 2(cS-5t-^r. mKOris tub® (D,,~ 

D.) '<c#fc-?2>7i-a?mtWll<D7tu?mA 1 £ 
©M#WI[5]S§ 3 0 cc J: <3 ifflS ftX. . wssnfcmE 
fit (m2©r^ai/fii) A3*ilfiliS|5I8§3 oa>e>a?2© 
A/Da^lHSg4 0-a^3n-2>. f Lt. C©^2© 
A/D^felel3g4 0tc4dUT. oJ^SSft#l3J!?84 l 50 
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o . tbK(5is&4 2 o fccfco'§sfwepgi$4 3 o i»hu*>-? 

4- pjb-y'CDmtlcJz 1 ), (^2©7t 
Pi'i) A3#4t? ^©^©T^SuHil (D,- 

Do ) tc^sn^o c©j:^«cbT, a^-[2i?§i o* 

e,ffl^3infclEl (IlOTtn^I) Al^A/D 
^lfefe*iLt. Itl 2t' v h©^£;HB (D lt 
~D 0 ) *i@f*Jf^«Sl ^LT. # 

-i , ^^*^SW^eO , {cmi©A/'D^|5]Sg2 0©^ 

etc^^x y ?t+sw i *ij:<>'s W2 zmxicfflffl 
tsctr. c©Hft«^si{c$*ns^sS:©7* 

KP D-e4i^n©AW^S^ 1 2 b' i. h © 

^e/^ji/ffl (d„~d„) torf#e>ti5o 

[0 0 3 6]— ^T. 3HJ#PIhI8S5 0 t,Cj:2>fflmic£<0m2 
©A/D^HJgg4 0 *HbfW±tt»«:*S <!: ^(C,*. 
Sa-", hU.©mi ©A/D^@g§2 0^6tiS^$ 
4l/i:01 ©^JfA-tf (D„~D 4 ) «. *!JDlH]ifS50 

2 \tmw®9& 5 o tc «fc *) mm$ ti-crai >/c * g -c* 
ii»Bia»3o*j«t:va2©A/DsaftHW4o.* 

tl/cllffiffl (m 1 ©7tD i^iil) A 1 ^A/D^Ofc 

««^iigi^6m^i3ns„ *ut. gaij hj. 

W*Jj:J>*mi©A/D^liISS2 0©«SK*4^-{ 
&llc^$ft*>&m<D7* Y*t4*-- FPD-€-n^4i© 

[00 3 7 ] jy±©i ^tc, *|^fi«:(|«iffi|ft 

mm i *5£o*A/D^&isgtc j:™*. mvpsks o cc 

J: S§ii®JiC J: 0 HI 2 © A / D^0SS 4 0 3&HM^oJtt« 

* h 5J-- K P D-€-*i*tl©AI4*?»K*J 1 2 t' •> h 
©x^^^Uffi (D„~D„) t L-Cf#6*l-S„ 

[00 3 8]— sVJ^PtUSS 5 OCcJ;.S$)Jffll0cJ:«3m2 
©A/D^@?S4 0 aJttfTM*jktt*se&4 i ^ «:«. 

®#mmmm.\ ic*5£ftz>g>$«D7 * h^w^-FPD 

^4-i^tl©A*f*^®^8 t'-^ h<D7Z?$fVm (D„- 
D„) it/-C»e>*lS. L./c*Sr>r. ffl*-3t»*^jr 
;KB©f ^ hgfc#4>*H>4>©©. i«3S©}i^"Dl#fe-C* 

[003 9] *H)^f^5Ct^SSI(«6««S: 1 fc«fcO-A 
5 0{ciS»«Wtcj:0»2©A/DSE»EIH4 0*tt 1 ^ 
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fWffi)08&5 0K£&iMWc«fc9?&2©A/D^&!lHlSg4 
cfc^cc. ^*«:i&DrA/D9!»«Hl-*-«cto^»flaBrf^ 

[0 040} $/c. *jes^ic*jt,i-r-'^^-^Mo 
fii#2fcLhr*££*. lti5m©ifn ©a/ 

D^&lalSS 2 0 t&tfLX 1 ffl©*fitl(slgg 3 0 is J: 2 
©A/D^jfy5]Sg4 0*ii5W^tirt,i-5<b*{C«. IK 10 

®-««m;>jlb£0&c£#TS&. Sfc. gn©A/D 

^fc@88 2 0 £ 0 2 © A/ D^&IHSg 4 0 £ OffitcWI 

[004 1 ] *^«. ±ffiH*6»»{C|R3eStl**><0 
0. Jgl©A/DgJ«g2 0. WBPIS3 0*J<fct>'Sg 

2©a/d^ihiss4 o*n^n©^w^@8S«(S 

h^Il©f^^M8f-; h£U ^2©A/D^ 

thtc&. cn«:iK^3n-5*>©r{ifec^ 

[0042] 

{#HB©a&*] feLh. l$iffl«:lSiBjL,fc£io9. #$hbcc 
^•SA/D^^gtCfcnti. iW*l3ttJ:£#J®K£ 
•3 IP 2 © A / D ^@IftPttflnftBttffi(c ft * i * K 
«. A^b/c^l©T^a^fflW^l*si{>*^2©A/ 
D^&lnlSSicJ: 9 A/D^&StiT. m 1 ©-ri^Hii 
fc c fcO*C4a©T14©^2©7 r i>^;Hii* s tH^5n-2.© 30 
■C, i«Wg<b£0-*> ££#-?*&. — iW8P*l5Nc«t 
JMtc J: 9 IS 2 ©A/D^£0S§#8M1^±1#Stcft 
A^bfcf&l ©T^P^fS«Mn©A/D 
38ft@tt©*«:«fc»> A/D^?ht, W,\<D<rV>>?)V 

«i^tB^sn^©-c. iSig{b • ®jssm*fb^s-sc£ 

yfli) It. ±IS©A/D^J^g(c<fc0 7 ; y^;KiiK:g! 
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Jg&JIgSrfflofttf. Wffll0H5OK:«fcS*W» 
{CJ: »3^2 ©A/D^@884 0 ^«){^f?±^£ U 

r. i^ji-c8{iis^}g«t-sc£*i-e#. shjspisiss 5 o cc 

J: £ M flltc i 0 IB 2 © A / D ^&088 4 0 4 Stiff olfigtt 

S8£L-r. ^grPitiS%»&Tr£ ££#-*?$&„ e 
u-c i<@©^2 ©A/D^muggasiaweft-c^*©* 5 

JHFjfrC*S. C©»£tCtt. «&<l©fgl©A/D^& 

i5i?8^n-e*iw3fe?ijiaj^*5^iti-cfts©(c>ftL/r. m2 

©A/Dg&lslSSSi. «&<I©ff?l©A/Dga£[Hl88-e 
[0 04 4] m*i§$SUTm2<DT-tO?mt? 

it. m 1 © a/ D^&asgocfc » s±§e^£^-rmE«i 

a«jMB@I8«C«fc»)iJMI3h. ^2©A/D^@SS«, 

c ©tills $ titcmfrmzn 2 © r * a y» £ l t A* 0 

TA/DSEfll-rSCfC. ^©T^^JUffi^&SISg 
©fiK©fa±£ 0 & C £ # "C £ 6 , 

[0 1] #*»JB««c«SA/D^fc8«*£tfB(tti 
»8Sl©«RES-CftS„ 

[02] SHftglfgl 0©@»H-C*4. 

[03] Iff 1©A/D^8S[bI8§2 O©[iI880-Cft6. 

[04] ltll©A/Dgf&(I18S2 0©nJ3BS*«C,.. 
©HI8g0r-ft-5). 

[05] WII5I8S3 O©@8S0T > ft-5. 
[06] IS2©A/Dgt&[el8&4 O©0S§0-Cft&. 
[07 ] Sg2©A/DMHlSg4 0O?KSi»C„ P 
©HSS0-Cft-5>„ 
[^©t&fMl] 

1 • -@(*ffi^g. 1 0-3l#BIS. 2 0-S1OA/ 
D^USg. 3 O -lfitlHISS, 4 0-I2©A/D^ 
P8S. 5 0-WWI3IB. 2 1 0 ••• pJ^MfS^HIS§. 2 

2 0 -J±®lel8g. 2 3 0- ®&fflW3l. 4 1 0-5BES 
S!S^08S. 4 2 0-ttMm. 4 3 0-^g$lJ®g|5„ 
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